Arg-129 plays a specific role in the conformation of antithrombin and in the enhancement of factor Xa inhibition by the pentasaccharide sequence of heparin.
Small amounts of a variant antithrombin (AT) bearing an Arg-129 to Gln mutation were purified from plasma by means of affinity chromatography on insolubilized heparin at very low ionic strength. As a control, two variant antithrombins, one bearing a Pro-41 to Leu mutation and the other an Arg-47 to His mutation, were purified in the same way. The biochemical characterization of the variants and the kinetic study of thrombin and activated factor X (F Xa) inhibition in the presence of heparin and heparin derivatives suggest that Arg-129 plays a specific role in AT conformation and F Xa inhibition enhancement. Indeed, the purified variant adopted the locked conformation described for AT submitted to mild denaturing conditions (Carrell, R.W., Evans, D.Li. and Stein, P.E. (1991) Nature 353, 576-578) and resembling the latent form of plasminogen activator inhibitor (PAI) (Mottonen, J., Strand, A., Symersky, J., Sweet, R.M., Danley, D.E., Geoghegan, K.F., Gerard, R.D. and Goldsmith, E.J. (1992) Nature 355, 270-273). Moreover, the mutant AT was partially reactivated by heparin for thrombin inhibition, but did not respond to the specific pentasaccharide domain of heparin for F Xa inhibition.